Attenuation of diabetic nephropathy in diabetes rats induced by streptozotocin by regulating the endoplasmic reticulum stress inflammatory response.
The endoplasmic reticulum (ER) is capable of sensing metabolic and stress parameters and integrating intra- and extracellular signals to support a coordinated cell response. In the present study, we verified the hypothesis that 4-phenylbutyric acid (4-PBA), a chemical chaperone, prevented the progression of diabetic nephropathy (DN). Male Sprague-Dawley rats were randomly divided into 3 groups: a normal control group, a DN group, and a DN model plus 4-PBA treatment group (PBA). The DN model was induced by injection of streptozotocin with uninephrectomy. The dosage of 4-PBA treatment was gavaged at a dose of 1 g/kg body weight each day for 12 weeks. The expression of the ER stress indicators significantly increased in the kidney of DN rats within the indicated period. Moreover, the expression of phosphorylated c-JUN NH(2)-terminal kinase, the monocyte chemoattractant protein-1, and the final fibrotic effector all elevated markedly in the kidney of DN rats. Urinary protein excretion rate and the concentration of urinary monocyte chemoattractant protein-1 were higher than those in the normal control group. Treatment with 4-PBA can suppress the expression of the glucose-regulated protein 78 and the phosphorylation of the PKR-like ER kinase, both of which are ER stress indicators; renoinflammatory signal; and the expression of inflammatory cytokines and fibrosis factors. It also can inhibit the increase in urinary protein excretion rate and urinary monocyte chemoattractant protein-1. In conclusion, 4-PBA exerts a marked renoprotective effect possibly due to modulating ER stress and related inflammatory cascade.